PATENT SPECIFICATION 1260699 



05 

C5 (21) 



CO (31) 
CM (33) 
H (45) 
(51) 
(52) 



NO DRAWINGS 
_ Application No. 37868/69 (22) Filed 28 July 1969 
CO (3 1) Convention Application No. 52829 (32) Filed 26 July 1968 
Q (3 1) Convention Application No. 52830 (32) Filed 26 July 1968 

Convention Application No. 5283 1 (32) Filed 26 July 1968 in 
Japan (JA) 

Complete Specification published 19 Jan. 1972 
International Classification C07 d 43/28 
Index at acceptance 

C2C 3A12A4C 3A12B2 3A12C4 3A13C10C 3A13C10H 

3A13C10J 3A13C1C 3A13C2C 3A13C4C 3A13C6C 
3A13C7 




(54) PROCESS FOR THE PREPARATION OF 
NORMORPHINE DERIVATIVES 



(71) Wc, Sankyo Company Limited, 
a Japanese Body Corporate, of No. 1 — 6, 3- 
chome, Nihonbashi Hon-cho, Chyuo-ku, 
Tokyo, Japan, do hereby declare the inven- 

5 don, for which we pray that a patent niay 
be granted to us, and the method by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement: — 
This invention relates to a novel process 

10 for the preparation of 14-hydroxy-normor- 
phinone derivatives. More particularly, it re- 
lates to a novel process for the preparation 
of 14 - hydroxy - normorphinone derivatives 
having the formula 



15 




wherein Ri and Rj may be the same or dif- 
ferent and each represents an alkyl group 
having from 1 to 4 carbon atoms, an allyl 
group or an aralkyl group. 

20 Heretofore, 14 - hydroxy - codcinone has 
been produced by subjecting thebaine ob- 
tained from natural products to oxidation. 
However, in this process only a small amount 
of thebaine can be obtained from the natural 

25 products. 

A process for preparing 14-hy4roxy-code- 
inone from codeinone is also disclosed in the 
Journal of the American Chemical Society, 
vol. 89, p.l942 (1967) and the Chemistry of 

30 the Morphine Alkaloids. Oxford, London, 
1954, p.l25. According to the process des- 
cribed in this literature, 14-hydroxy-codc- 
inone is prepared by reducing codeinone to 



produce dihydro-codeinone, reacting the 
latter compound with dimethyl sulfate in the 35 
presence of an alkali to produce dihydro- 
codeinone enol methyl ester, reacting the 
latter compound with methyl hypobromite to 
produce 7-bromo-dihydro-codeinone dimethyl 
ketal, reacting the latter compound with 40 
pyridine to produce codeinone dimethyl ketal, 
reacting the latter compound with phos- 
phorus trichloride to produce thebaine and 
then oxidizing the latter compound. How- 
ever, this process is not suitable for commer- 45 
cial production, because it needs a large num- 
ber of steps and the total yield is only about 
20%. 

Accordingly, it is an object of this inven- 
tion to provide a new process for preparing 50 
14-hydroxy-normorphinone derivatives from 
normorphinone derivatives which can be ob- 
tained in large amounts from natural product 
with a small number of steps and good yield. 

It has been foimd that 14-hydroxy-normor- 55 
phinone derivatives of the above formula (I) 
can be prepared by a process which com- 
prises (a) heating a normorphinine deriva- 
tive having the formula 




60 



wherein Ri and R^ are as defined above 
with pyrrolidine in ahe molar ratio of one to 
one in the presence of an aprotic solvent to 
produce a normorphinone pyrroUdinyl 
enamine having the formula 65 
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N-R2 (III) 



wherein R: and are as defined above 
and oxidizing the latter compound or (b) 
reacting a normorphinone derivative of the 
5 above formula (II) with an alcohol having 
the formula 



R3OH 



(IV) 



wherein R^ represents an alkyi group hav- 
ing from 1 to 4 carbon atoms or an alkoxy- 
10 alkyl group 

in the presence of an aprotic solvent and an 
aromatic sulfonic acid to produce a normor- 
phinone enol ether having the formula 




N-R2 (V) 



15 wherein Rj, R> and R^ arc as defined above 
and oxidizing the latter compound. 

In the above formulae, the alkyl group can 
be a straight or branched alkyl group such 
as methyl, ethyl, n~propyI, isopropyl, n-butyl 

20 or isobutyl. 

An example of the aralkyi group is a 
phenylalkyl group such as benzyl or phen- 
ethyl. Examples of the alkoxyalkyl group are 
methoxymeihyl, ethoxymethyl, meihoxy- 

25 ethyl and ethoxyethyl. 

AH the 14-hydroxy-normorphinone deriva- 
tives of the formula (I) are useful as inter- 
mediates for the synthesis of known 14- 
hydroxy-morphinone . derivatives, such as N- 

30 phenethyl - 14 - hydroxy - dihydro - nor - 
morphinone, 14 - hydroxy - dihydro - mor - 
phinone, N - allyl - 14 - hydroxy - dihydro - 
normorphinone or 14 - hydroxy - dihydro - 
6/?-ihebainol 4-methyl ether, which are known 

35 as analgesic morphine antagonists and anti- 
tussives (Textbook of Organic Medicinal and 
Pharmaceutical Chemistry, 4th Ed. (1966) 
p.662). For example, N-phenethyl-14-hyd. 
rox>'-dihydro-morphinone is produced by sub- 

40 jecting N - phenethyl - 14 - hydroxy - nor - 
morphinone to catalytic reduction. 



According to the present invention, 14- 
hydroxy-normorphinone derivatives can be 
prepared with only two steps and the total 
yield is about 20-^09^, so that the process 45 
of this invention is suitable for a commercial 
process. 

The use of more than one mo!e of pryroli- 
dine per mole of said compound (II) is not 
desirable because of the formation of 7- 50 
pyrrolidinc-dihydro-normorphinone. 

As the aprotic solvent, there may be satis- 
factorily employed any organic solvent which 
will not provide protons. It is desirable to 
employ an organic solvent which forms an 55 
azeotrope with water, for example, hydro- 
carbons such as benzene or toluene, or halo- 
genated hydrocarbons such as methylene 
chloride, chloroform or carbon tetrachloride. 

The reaction temperature is generally 60 
above room temperature and preferably at 
about 60— 80°C. The removal of the water 
produced in the reaction by azeoiropy 
shortens the reaction period and improves 
the yield. It is advantageous to conduct the 65 
reaction at the reflux temperature of an 
aprotic solvent boiling at about 60 — 80°C., 
while the water formed during the reaction 
is removed by azeotropy. The reaction 
period is usually from about one hour to 3 70 
hours. It is found that addition of a catalytic 
amount of an aromatic sulfonic acid, such as 
p-toluenesulfonic acid or benzenesulfonic 
acid, accelerates the reaction. 

After completion of the reaction, the de- «5 
sired product (III) may be easily recovered 
from the reaction mixture by conventional 
means. For instance, the reaction mixture is 
washed with water and dried over anhydrous 
sodium sulfate. ^ °^ 

Where an aromatic sulfonic acid is cin- 
ployed as catalyst the reaction mixture^ is 
washed with a dilute aqueous alkali solution 
and water and dried over anhydrous sodium 
sulfate. ^ 

The dried reaction mixture is decolored 
with active carbon or active alumina after 
concentration and then the solvent is distilled 

if desired, the crude product thus ob- ^ 
tained may be purified by recrystallization 
from a suitable solvent such as isopropanol. 
The reaction is carried out with quantative 
yields and does not produce by-products. 
Therefore, the crude product can be employed 95 
in the next step without further purification. 

In the preparation of compound (I) from 
the compound (III), the reaction may prefer- 
ably be carried out by subjecting the com- 
poilnd (III) to oxidation in the presence of a 100 
solvent. 

The oxidation is carried out by employmg 
an oxidizing agent such as hydrogen peroxide, 
chromic acid, potassium permanganate or an 
organic peracid, for example, peracetic acid 105 
or perbenzoic acid. Most preferably a 30% 
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aqueous hydrogen peroxide solution is em- 
ployed. As the solvent, there may be satis- 
factorily employed an acid, for example, 
phosphoric acid, formic acid, acetic acid, or 
5 a halogenated acetic acid such as chloro- 
acetic acid, or an organic solvent such as 
acetone. 

It is advantageous to carry out the oxida- 
tion reaction in the presence of as little 

10 water as possible, in order to obtain good 
yields. The reaction temperature is not criti- 
cal, but it is preferable to conduct the reac- 
tion at a temperature of about 40 — 60°C. 
The reaction period also is not critical and 

15 it may be varied depending upon the kind 
of the solvent employed. Generally the reac- 
tion period is from about 30 minutes to 2 
hours. 

After completion of the reaction, the de- 

20 sired product (I) may be recovered from the 
reaction mixture by conventional means. For 
instance, the reaction mixture is diluted with 
water and made alkaline with aqueous 
ammonia. The alkaline mixture is extracted 

25 with a suitable solvent, such as chloroform, 
and the extract is washed with water and 
dried over anhydrous sodium sulfate. The 
solvent is then distilled off from the extract. 
If desired, the crude product thus obtained 

30 may be purified by washing with ethanol or 
recrystallizing from ethanol. 

In the preparation of compound (V) from 
compound (II), the reaction may preferably 
be carried out by reacting compound (II) 

35 with compoimd (IV) in the presence of an 
aprotic solvent and an aromatic sulfonic acid. 
In this step, there can be used the same 
aprotic solvent and aromatic sulfonic acid as 
those employed for the preparation of cora- 

40 pound (III) from compound (II). It is pre- 
ferable to employ more than one mole of the 
alcohol (IV) per mole of said normorphinone 
(II). 

The reaction temperature is usually above 
45 about 60*^0. It is preferable to conduct the 
reaction at the reflux temperature of an 
aprotic solvent boiling at 60--80°C. 

The removal of the water produced in the 
reaction by azeotropy shortens the reaction 
50 period and improves the yield. Tlie reaction 
period is usually from about 3 hours to 15 
hours. 

After completion of the reaction, the de- 
sired product (V) may be easily recovered 
55 from the reaction mixture by conventional 
means. For instance, the reaction mixture is 
neutralized by addition of an aqueous alkali 
solution, such as aqeous sodium hydroxide. 

Analysis: 

Calculated for CssH-cNmOu; 

Found : 

IR(Nujoi); 

120 UV: 



under cooling with ice and the organic phase 
is separated. The organic phase is washed 60 
with water and the desired product is ex- 
tracted with dilute aqueous acetic acid. The 
extract is treated with hydroxyiamine hydro- 
chloride to convert any by-product (keto- 
compound) contaminating the extract to the 65 
corresponding oxime compound. The result- 
ing extract, optionally after decoloration with 
active carbon, is made strongly alkaline by 
addition of a concentrated aqueous caustic 
alkali solution and extracted with benzene. 70 
The benzene extract is washed with water 
and dried over anhydrous sodium sulfate, and 
then the solvent is distilled off. The resi- 
due is recrystallized from a suitable solvent 
such as ethanol and, if desired, purified by 75 
chromatography. 

In carrying out the preparation of com- 
pound (I) from compound (V), the reaction 
may preferably be carried out in the same 
manner as that employed for the preparation 80 
of compound (I) from compound (III). In 
this step, the presence of water is preferable, 
because it facilitates control of the exothermic 
reaction. 

The compounds having the formula (II) in 85 
which both Rj and Ro are the above-defined 
groups other than methyl are novel and can 
be prepared by known processes, e.g. sub- 
jecting normorphinone to alkylation, benzyla- 
tion or aralkyladon. 90 

The following examples are given for the 
purpose of illustrating of this invention. 

Example 1. 
14-Hydroxy-codcinone 

(1)— 1. To a solution of 1.5g of codeinonc 95 
in 20nil. of benzene was added 0.5ml. of 
pyrolidinine. The resulting mixture was 
heated under reflux for 1.5 houn, while the 
water produced was distilled off as an azeo- 
tropic mixture with benzene. lOO 

After completion of the reaction, the reac- 
tion mixture was cooled, washed twice with 
water and dried^ over anhydrous sodium sul- 
fate. The reaction solvent was distilled off 
to produce an oily orange residue. 105 

The residue dissolved in benzene was 
chroraatographed through .a column charged 
with 30g. of active alumina and eluted with 
benzene. 

The eluates were collected and the solvent 110 
was distilled off. The residue was washed 
with isopropanol and recrystallized from iso- 
propanol to give 2.0g. of pale yellow crystals 
of codeinone pyrroHdinyl enamine melting at 
126— 128°C. 115 



C, 7 5 AO; H, 7.48; N, 7.99 
C, 75.14; H, 7.74; N, 7.90 
yc=C 6.35/x 

'^max" 336 m/t (e=8450) 
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(1) _2. To a solution of 9g. of codeinone 
in SOml. of benzene were added 3ml. of 
pyrrolidine and 0.3g. of p-toluenesulfonic 
acid monohydrate. The resulting mixture was 

5 heated under reflux for 1.5 hours, while the 
water produced was distilled off by azcotropy 
with benzene. After completion of the reac 
tion, the reaction mixture was cooled, washed 
with two 15mi. portions of a 10/, aqueous 

10 sodium carbonate solution and next with two 
20ml. portions of water, and dried over an- 
hydrous sodium sulfate, 
' The dried mixture was treated in the same 
manner as in the above (1)— 1 to give 9.8g. 

15 of codeinone pyrrolidynyl enamine. 

(2) To a solution 2.5g. of codeinone 
pyrrolidinyl enamine in 5.5ml. of 98% 
aqueous formic acid was added 1ml. of a 309^. 
aqueous hvdrogen peroxide solution. The 

OQ temperature of the mixture rose to about 
46°C and then fell slowly to room tempera- 
ture. After about 50 minutes, the reaction 
mixture was diluted with 20ml. of ice water, 
cooled at O^^C and neutralized by addition of 

25 anhydrous sodium carbonate. The mixture 



was made alkaline by addition of ammonia 
and extracted with chloroform. The extract 
was washed with water, dried over anhydrous 
sodium sulfate and the solvent was distilled 
off. The residue was washed with methanol 30 
to give 0.95g. of crystals of 14-hydroxy- 
codeinone melting at 270— 275°C. The pro- 
duct thus obtained was identified with an 
authentic specimen by means of a mixed 
melting point and infrared spectra. 35 

Example 2 
14-Hydroxy-benzylmorphinone 
(1) To a solution of 2,0g. of benzylmor- 
phinonc in 60ml. of benzene were added 
toluenesulfonic acid monohydrate. The result- 40 
ing mixture was heated under reflux for 1.5 
0.56ml. of pyrrolidine and O.OSg. of p- 
hours, while the water produced was distilled 
off as an azeotropic mixture with benzene. 
After completion of the reaction, the rcac- 45 
tion mixture was treated in the same manner 
as in the above Example 1 (l)-72 to give 1.85 
g. of benzylmorphinone pyrrolidinyl enamine 
as a yellow oil. 



Analysis : 

Calculated for Q:,H::,NuOj 

Found : 

IR(Nuiol): 

UV: 



C. 78.84; H. 7.09; N. 6.57 
C. 78.95; H. 7.17; N. 6.34 
VC=C 6,35 u 

^EtOH 335ni,, C^:=9375) 



55 By the same procedure as Example 2 (1), corresponding normorphinone derivatives in 
the following normorphinone pyrrolidinyl good yields, 
enamine compounds were produced from the 

60 N - phenethyl - norcodcinone pyrrilidinyl enamine ^^^^^ 

N - methyl - normorphinone 3 - allyl ether pyrrolidinyl enamine 

Pale red oil 
IR(NujoI): vc=C 6.3/1 

UV: A 335m/'. 
65 niax 

N-allyl norcodcinone pyrrolyidinyl enamine ^^^^ ^^^^^^ ^.^ 

IR(Nujol): 7C=C 6.3/x 



70 (2) To a solution of 1.6g. of benzylmor- 
phinone pyrrolidinyl enamine in 3.2ml. of a 
98% aqueous formic acid solution were added 
0.6ml. of a 309^ aqueous hydrogen peroxide 
soludon. The resulting mixture was left at 

75 room temperature for about one hour. After 
compledon of the reaction, the reaction mix- 
ture was treated in the same manner as m 
the above Example 1 (2) to give 0.5g. of 
crystals of 14 - hydroxy - benzylmorphinone 

80 melting at 244— 245<'C 



Analysis: 

Calculated for CH.aNO, 

C, 74.02; H, 5.95; N, 3.60 
Found 

C, 73.62; H, 6.41; N, 3.58 

By the same procedure as Example 2 (2), 
the following 14 - hydroxy - normorphinone 
derivatives were produced from the corre- 
sponding normorphinone pyrrolidinyl 
enamine in good yields. 



85 



90 
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14 - Hydroxy - N - phenethyl - norcodc- 
inonne tartrate 

m.p. 198°C (with decomposition) 
14 - Hydroxy - N - methyl - normor - 
phinone 3 allyl ether 
m.p. 222—223^0 
14-Hydroxy-N-aIIyI-norcodeinine 
m.p. 133—135^0 

Example 3 
14-Hydroxy-ethylmorphinone 
(1) To a solution of 4.5g. of codeinoiie in 
60ml. of benzene were added 2.0ml. of pyr- 
rolidine and 0.2g. of p-toluenesulfonic acid. 
The resulting mixture was heated under re- 
15 flux for 1.5 hours, while the water produced 
was distilled off as an azeotropic mixture 
with benzene. After completion of the reac- 
tion, the reaction solvent was distilled of! 
to produce 3.3g. of oily crude ethylniorphin- 
20 one pyrrolidinyl enamine. 



10 



45 



50 



IR (Nujol): 
UV: 



VC=C 6.35't 

X^'^^ 335m. 
max 



(2) To a solution of 3.3g. of crude ethyl- 
morphinone pyrrolidinyl enamine in 7.8ml. 

2> of a 98% aqueous formic acid solution were 
added 1.45ml. of a 30% aqueous hydrogen 
peroxide solution. The resulting mixture was 
left at room temperature for about one hour. 
After completion of the reaction, the reaction 

30 mixture was treated in the same manner as 
in the above Example 1 (2) to give l.Og. of 
^ crystals of 14 - hydroxy - ethyl - morphin - 
one melting at 236— 237®C 

Analysis : 
35 Calculated for Ci,H.,NO.; 

C, 69.70; H, 6.47; N, 4.28 
Foimd: 

C, 69.84; H, 6.37; N, 4.25 

By the same procedure as Example 3 (1) 
40 and (2), the following 14-hydroxy-normor- 
phinone derivatives were produced from the 
corresponding normorphinone derivatives in 
good yields. 



14 - Hydroxy - N - methyl - normorphin 
one 3-isopropyl ether 

m.p. 218— 2190C. 
14 - Hydroxy - N - methyl - normorphin 
one 3-n-propyl ether 

m.p. 237—239^0. 



Example 4 
1 4-Hydroxy-ben2yhnorphinone 
(1) A mixture of 5.3g. of p-toluenesulfonic 
acid monohydrate and 160ml. of benzene was 
heated under reflux for 1.5 hours to com- 
55 pletely remove water by the formation of an 
azeotropic mixture. 
After cooling, the resulting mixture, 40mL 



of n-propanol and 8g. of benzylmorphinone 
were dissolved therein. 

The resulting mixture was heated under 60 
reflux for 3.5 hours. While the water pro- 
duced was distilled off. 

After completion of the reaction, the reac- 
tion mixture was cooled with ice and washed 
twice with a mixture of 5mL of a 30%. 65 
aqueous sodium hydroxide solution and 25ml. 
of water, washed twice with water and then 
extracted with 10% aqueous acetic acid. 
After the extract was washed with benzene, 
0.5g. of hydroxylamine hydrochloride was 70 
added to the extract and heated at 50—60° 
C for 10 minutes to convert a ke to -com- 
pound contaminating the extract to the cor- 
responding oxime compound. 

The extract was decolored with active 75 
carbon, adjusted to above pH 12.0 by addi- 
tion of a 30% aqueous sodium hydroxide 
solution and extracted with benzene. The 
benzene extract was washed with water, dried 
over anhydrous sodium sulfate and the sol- 80 
vent was distilled off. 

The residue was dissolved in a small 
amount of benzene and adsorbed on an alu- 
mina column. The colum was eluted with 
benzene. The benzene eluate was collected 85 
and the solvent was distilled off. 

The residue was dissolved in a mixture 
of 20ml. of ethanol and Iml. of water. To 
the solution was added Ig. of tartaric acid 
with agitation to give 1.4g. of benzylmor- 90 
phinone cnol n-propyl ether tartrate as cry- 
stals melting at 118— .123°C (with decom- 
position). 

Analysis 

Calculated for CsiH^oNO, . 1.5H>0 95 

C, 62.83; H, 6.46; N, 2.36 
Found: 

C, 62.95; H, 6.48; N, 2.2J 



By the same procedure as Example 4 (1), 
the following normorphinone enol ethers were 100 
produced from the corresponding normor- 
phinone derivatives in good yields. 

Codeinone enol n-butyl ether 
m.p. 103— 1040c. 

UV. A^^3^" 285/x (e=8228) 105 

Codeinone enol n-propyl ether 
m.p. 155.5— 156.6°C. 

UV. A ^^J^ 288m.u (€=7870) 

Codeinone enol ethyl ether 
m.p. 123— 124°C. HO 

^ max" 285m.a (.==7819) 
Codeinone enol-isopropyl ether 
m.p. 131— 132°C 

UV. A 286mu (e=8118) 



max 
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Codeinone 2-niethoxyethyl etncr 
m.p. 140-142^0 

UV. A 28401'* (.:=7333) 

max 

(2) To a solution of 2.9g. of benzylmor- 
phinone enol n-propyl ether tartrate in a 
mixture of 1.75ml. of a 85% aqueous formic 
acid solution and 2.5ml. of water were added 
0.7ml. of a 30% aqueous hydrogen peroxide 
solution. The resulting mixture was left at 
50^C. for 1.5 hours. After completion of the 
reaction, ice water was added to the reaction 
mixture and the mixture was made alkaline 
by adition of an aqueous ammonia solution 
and extracted with chloroform. The extract 
was washed with water, dried over anhydrous 
sodium sulfate and the solvent was distilled 
off. The pale brown residue was washed with 
methanol to give 1.7g. of 14-hydroxy-benzyl 
morphinone as crystals melting at 244— 



Analysis : 

Calculated for QiHiiiNO,; 

C, 74.02; H, 5.95; N, 3.60 
Found: . . 

25 C, 73.62; H, 6.41; N, 3.58 

By the same procedure as Example 4 (2), 
14-hydroxy-codeinone was produced from 
codeinone enol-n-butyl ether, codeinone enol 
n-propyi ether, codeinone enol ethyl ether, 
30 codeinone enol isopropyl ether and codeinone 
2-meihoxyethyl ether in good yields. 

WHAT WE CLAIM IS: — 
1. A process for preparing a 14-hydroxy- 
normorphinone derivative of formula (I) (as 
35 herein defined), which comprises heatmg a 



normorphinone derivative of formula (II) (as 
herein defined) with a substantially cquimolar 
amount of pyrrolidine in the presence of an 
aprotic solvent, to produce a normorphinone 
pyrrolidinyl enamine of formula (III) (as 
herein defined), and oxidizing said compound 
of formula (III) to produce said compound 
of formula (I). . 

2. A process according to claim 1, in which 
the reaction between said compound of for- 
mula (II) and pyrrolidine is conducted m 
the presence of an aromatic sulfonic acid. 

3. A process for preparing a 14-hydroxy- 
normorphinone derivative of formula (I) (as 
herein defined), which comprises reacting a 
normorphinone derivative of formula (II) (as 
hcretin defined) with an alcohol of formula 
RaOH (wherein R, is an alkyl group having 
from 1 to 4 carbon atoms or an alkoxyalkyi 
group) in the presence of an aprotic solvent 
and an aromatic sulfonic acid, to produce a 
normorphinone enol ether of formula (V) (as 
herein defined), and oxidizing said compound 
of formula (V) to produce said compound of 
formula (I). . 

4. A process according to claim 2 or claim 
3, in which said aromatic sulfonic acid is 
p-toluene sulfonic acid. 

5. A process according to any preceding 
claim, in which said aprotic solvent is ben- 
zene. 

6. A process according to any preceding 
claim, in which the oxidation is effected by 
the use of hydrogen peroxide. 

7. Compounds of formula (I) (as herein 
defined) when prepared by the process of 
any preceding claim. 

MARKS & CLERK 
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